The 'ctenoglossans' are an enigmatic group of transparent, pelagic octopuses that spend their entire life without touching the seafloor. Molecular and morphological evidence shows that the ctenoglossans have arisen via neoteny, the persistence of larval attributes in the adult form. The ctenoglossans have evolved from the planktonic early-dispersal stages of familiar benthic octopuses. Extreme adaptations of this group to their midwater habitat have masked their origins. The general appearance of the ctenoglossans is strikingly similar to that of nonoctopod midwater cephalopods, the Glass Squids (family Cranchiidae).
Amphitretidae and Vitreledonellidae were grouped with the shelled argonauts and their relatives (superfamily Argonautoidea) [3] .
To investigate the origins of the ctenoglossan octopuses, we amplified a total of 3400 base pairs (bp) of DNA from the Vampire squid and 17 species of Octopoda, including three species from the ctenoglossan families Vitreledonellidae and Bolitaenidae. Sequences from three mitochondrial (12S rDNA, 16S rDNA, cytochrome oxidase I) and three nuclear (rhodopsin, octopine dehydrogenase, pax-6) genes were used in maximum likelihood (ML) and Bayesian analyses (Supplemental Data).
The phylogenetic tree for the concatenated dataset ( Figure 1E transparency, size reduction of organs, stalked or telescopic eyes, simple chromatophores and an elongate digestive gland that is always held in a vertical position to minimize silhouette as seen from below (as found in Vitreledonella and Amphitretus, Figure 1A,B) [9]. It may prove that both the ctenoglossans and the glass squids are two lineages of young planktonic cephalopods that both evolved through neoteny. 
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